Neuronal maturation and laminar formation in the chicken optic tectum are accompanied by the transition of phosphorylated cofilin from cytoplasm to nucleus.
Laminar formation in the chicken optic tectum requires processes that coordinate proliferation, migration and differentiation of neurons, in which the dynamics of actin filaments are crucial. Cofilin plays pivotal roles in regulating actin arrangement via its phosphorylation on Ser3. Given poor studies on the profile of phosphorylated cofilin (p-cofilin) in the developing tectum, we investigated its expression pattern. As determined by immunofluorescence histochemistry and western blotting, p-cofilin could be detected in most tectal layers except for the neural epithelium. In addition, we found p-cofilin was expressed both in the cytoplasm and the nucleus. During development, the expression of the cytoplasmic p-cofilin was decreasing and the nuclear p-cofilin was gradually increasing, but the total level of p-cofilin was down regulated. Double-labeling experiments revealed that the nuclear p-cofilin could be labeled in mature neurons but undetected in immature neurons. Furthermore, the number of cells co-stained with nuclear p-cofilin and NeuN was up-regulated during lamination and 60% cells were detected to be mature neurons that can express nuclear p-cofilin just at the first appearance of completed laminae. Our results demonstrate that the maturation of neurons is accompanied by this cytoplasm-to-nucleus transition of p-cofilin, and the nuclear p-cofilin can work effectively as a marker in the laminar formation of the chicken optic tectum.